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A PROCESS FOR THE PREPARATION OF BENZIMIDAZOLE 
DERIVATIVES 



DESCRIPTION 
Field of the invention 

The object of the present invention is to provide a process for the preparation of 5- 
carbomethoxy^-metfiyl-2-(((3,4-dimethoxy-2-pyridinyl^ 
benzimidazole-l-yhnethyl ethyl carbonate and its siqgle enantiomers which 
compounds by administration inhibit exogenously or endogenously stimulated 
gastric acid secretion and ttius can be used in the prevention and treatment of 
peptic ulcer. 

It is a specific primary object of the invention to provide a process which makes it 
possible to isolate the pure 5-carbomethoxy-6-methyl-2-(((3,4-dimethoxy-2- 
pyridinyl)methyl)sulfinyl)-lH-ben2imidazole-l-ylmethyl ethyl carbonate or its 
single enantiomers, hereinafter called the 5-isomer which includes its single 
enantiomers, i.e. the (+)-5-isomer and (-)-5-isomer respectively. The compoimds 
are separated from an isomeric mixmre of the 5-isoroer and 6-carbomethoxy-S- 
methyl-2-(((3.4-dimeihoxy-2-pyridinyl)methyl)sulfmyl)-lH-benzimida20le-l- 
ylmethyl ethyl carbonate or its single enantiomers, the latter hereinafter called the 
6-isomer which includes its single enantiomers. 
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Prior art and background of the invention 

Benziniidazole compounds have in its 5-membered ring two nitrogen atoms of 
which only one can have a substituent. The nitrogens in the 5-membefed ring arc 
not equivalent if the 6-membered ring is assymmelrically substituted. Thus, 
different isomers will arise depending on which of the two inequivalent nitrogens is 
bearing the substituent. These isomers have different properties. For example the 
S-isomer shows a higher chemical stability in the solid state making the compound 
useful in the preparation of pharmaceutical formulations. Therefore it is desirable 
to isolate the pure 5-isomer from an isomeric mixture of the 5- and 6-isomers. 
These compounds also show high bioavailability and exhibits a high chemical 
stability in solution also at acidic pH which make the compound useful for non- 
enteric coated formulations. 

The isomeric mixture of the 5- and 6-isomer is disclosed in PCT/SE91/00415. It is 
believed that the 5-isomer and the 6-isomer are metabolized into the corresponding 
compounds carrying H in the N- 1 position before exerting iheir effect. These 
corresponding compounds are disclosed in PCT/SE9 1/004 16. 

Processes to prepare the desired 5-isomer have been tried where the starting 
compound being a 5-isomer which has a substituent on one of the nitrogen atoms 
and which can be transformed into the desired nitrogen substituent. Howevw^ it is 
difficult to prepare the pure isomers by applying the above mentioned strategy. 

Another process tried is to synthesize the sulphide having the desired substituent on 
one of the nitrogen atoms and by oxidation transfer the sulphide into the desired 
sulphoxide. The starting compound in these processes could be either in the form 
of its 5-isomer or the isomeric mixture. When mixtures of structural isomers are 
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obtained in any of the above processes, the S*isomer is isolated by means of 
crystallisation or chromatography. 

Furthermore, attempts to directly synthesize the pure S-isomer have not succeeded 
and attempts to isolate the S-isomer from an isomeric mixture by recrystallisation 
or chromatography in various solvents have resulted in poor yields. 

A preparative method for use of attack at the 2-position of benzimidazole has been 
described previously (D.R. Graber, R,A. Morge, J.C. Sih, J. Org. Chem. 1987, 
52, 4620-4622)* The present application describes a novel and efficient way to 
obtain the pure S-isomer. 



Outline of the invention 

It has now surprisingly been found that by using the difference in chemical 
reactivity of the 5-isomer (including the single enantiomers thereof) and the 6- 
isomer (including the single enantiomers thereoO it is possible to isolate the S- 
isomer easily. N-substituted benzimidazoles are susceptible to nucleophilic attack 
on the carbon in the 2-position, and here the 5- and 6-positions can show a high 
difference in chemical reactivity. This rate difference for a pair of isomers is 
influenced by solvent characteristics, characteristics of the nucleophile, and the 
substituent pattern and position of the substiluents of the respective isomers. High 
isomer selectivity in the nucleophilic attack in the 2-position is favoured by 
electron with-drawing groups in the benzimidazole and by using dipolar aprotic 
solvents. 
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Thus, the presoit invention provides a process for the preparation of 5- 
cart)omethoxy-6-methyl-2-(((3,4-dimethoxy-2-pyridinyl)methyl)sulfinyl)-lH- 
benzimidazole-l-ylniethyl ethyl carbonate and the single enantiomers thereof by 
reacting an isomeric mixture of two compounds of the formula I or of the formula 
la or lb 




la (+)-enantiomers 
lb (-)-enaniiomers 
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with a suitable nucleophile in a solvent. Preferred nucleophiles are compounds 
having the formula II 



RSH n 

wherein R is a straight or branched, substituted or unsubsiitoted alkyl C,-Cn, 
preferably a lower alkyl CpCs unsubstituted or substituted with a hydroxy, 
carboxy, amino and/or amido group, or R is a substituted or unsubstituted aryl 
group, preferably a phenyl. 

The reaction is yielding the 5-isomer and degradation products ftom the 6-isomer 
and from some S-isomer. 

The 6-isomer has a higher rate of chemical reactivity than the 5-isomer and it is 
thus possible to selectively degrade the 6-isomer in the mixture. Subsequently, the 
5-isomer is isolated from the reaction mixture by conventional work-up 
procedures. 

Preferably the reaction is performed in the presence of a base, such as a 
bicarbonate. 

Preferably the solvent is a dipolar aprotic solvent, such as dimethylsulphoxide 
(DMSO). 

Preferably the nucleophile is thiophenol sodium salt, propanethiol sodium salt, 
ethanethiol sodium salt, n-buiylmercaptane, t-butylmercaptane. 
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2-mercaptoethanol,l-pentancinercaptanc, p-thiocresol. (3.4-dimethoxy-2-pyri- 
dinyDmethylthiol or Itacetylcysteine. The most preferred nucleophUes are 
t-butylmwcaptane and 2-inercaptoethanol. 

The nucleophile can be added to the reaction either as a salt or as a neutral 
compound. 

The reaction may be performed at temperatures ranging from 0° to 40* C and has 
been found to be fast at room temperature. 

The invention is iUustrated by the foUowing examples. 

Pxamnte 1. PPT»n.rion of S-ai rl7 ff lf "'""'^"^""''''v'-^-^fn 4-(timethgXY-2- 

hiitylmercapi nnf m nw^i^^iMc agent 

Grinded potassium hydrogen carbonate (1.5 g, 15.0 mmol) and a 73:27-mixture of 
5-carbomethoxy-6.methyl.2-(((3.4-dimethoxy-2-pyridinyl)methyl)sulfmyl)-lH- 

benzimidazole-l-ylmethyl ethyl carbonate and 6-carbomethoxy.5-methyl-2-(((3,4- 
dimethoxy-2-pyridinyl)methyl)sulfmyl)-lH-benzimidazole-l-ylmethyl ethyl 
carbonate (3.0 g, 6.0 mmol) were dissolved and suspended, respectively, in 
DMSO (20 mL) under argon and stirring at room temperature. l-Butylmercaptane 
(0.3 mL, 2.67 mmol) was added drop-wise with a syringe. The reaction mixture 
was stirred under argon for 3 hours and then diluted with dichloiomethane (50 mL; 
exothermic) and extracted with water (3*25 mL) to remove DMSO. hydrophilic 
products and inorganic materials. The combined water phases were extracted with 
dichlotomethane (25 mL). The combined organic phases were dried with 
anhydrous sodium sulphate, filtered, and evaporated in yajaifi to give a yeUow 
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syrup* Crystallisation from hot isopropanol (20 mL) gave almost colourless, 
needle-shaped, micro<rystals which were washed with a little isopropanol (2*2 
mL). Yield: 1,64 g (purity 96%; isomer ratio 98:2). 

Example 2. Preparation of 5-carbomethoxv-6-methvl-2>ffG.4-dimethoxy>2- 
Dvridinvnmethvnsulfinvn-lH«ben2imida2ole-l-vlmethvl ethyl carbonate using 2> 

mcreaptpcthanpj as nwclwphiliic agent 

Grinded potassium hydrogen carbonate (l.S g, IS.O mmol) and a 73:27-mixture of 
S-carbomethoxy-6-methyl-2-(((3 ,4-dimethoxy-2-pyridinyl)methyl)sulfinyl)* Ifi- 
benzimidazole-l-ylmethyl ethyl carbonate and 6-carbomethoxy-S-methyl-2-(((3»4- 
dimcthoxy-2-pyTidinyl)methyl)sulfinyl)- lU-benzimidazole- 1-ylmethyl ethyl 
carbonate (3.0 g, 6.0 mmol) were dissolved and suspended^ respectively, in 
DMSO (20 mL) under argon and stirring at room temperature. 
2-Mercaptoethanol (0.2 mL, 2.8S mmol) was added drop-wise with a syringe. The 
reaction mixture was stirred under argon for lO.S hours and then diluted with 
dichloromethane (SO mL) and extracted with water (3*25 mL) to remove DMSO, 
hydrophilic products and inorganic materials. The combined water phases were 
extracted with dichloromethane (25 mL). The combined organic phases were dried 
with anhydrous sodium sulphate, filtered, and evaporated in vacuo to give a yellow 
syrup. Crystallisation from hot ethanol (99.5%; 20 mL) gave almost colourless, 
needle-shaped, micro-crystals which were washed with a little ethanol (99.5%; 3*2 
mL). Yield: 1,29 g (purity 96%; isomer ratio 98:2). 
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Example 3. Enrichment of S-isomer in pilot scale 

DMSO (140 L) and a 70:30-mixiure of 5-carbomethoxy-6-methyl-2-(((3,4- 
dimethoxy-2-pyridinyl)methyl)sulfmyl)- 1 H-benzimidazole- 1-ylmethyl ethyl 
carbonate and 6-caibomethoxy-5-mcthyl-2-(((3,4-dimeihoxy-2- 
pyridinyl)mcthyl)sulfinyl)-lH-benzimidazolc-l-ylmethyl ethyl carbonate (54 kg, 
29.3 mol) were added to a 1000-litre reactor at 18 to afford an almost clear 
solution to which potassium hydrogen carbonate (2.0 kg, 20 mol) was added. 
I-Butylmeicaptane (1.69 L, 14.9 mol) was then added under vigorous stirring. A 
sample was taken after SO minutes analysed for isomer composition which was 
found to be 90:10. Additional t-butyimercaptane (0.3 L, 3.SS mol) was added, the 
reaction mixture was stirred for additional 4S minutes before a new sample was 
taken and analysed for isomer composition which was found to be 96:4. The 
achieved isomer ratio was regarded as satisfactory. Dichloromethane (200 kg/20 
min; exothermic reaction) and water (1 12 kg/S min) was added and the resulting 
mixture was first stirred for 20 minutes and then left without stirring for 30 
minutes. The water phase was removed and additional water (75 kg) was added 
and the resulting mixture was first stirred for 15 minutes and then left without 
stirring for 25 minutes. The water phase was removed and the organic phase was 
evirated in vacuo (jacket temperature 30 ^C) to give a butter*like residue. 
Ethanol (104 kg) was added to facilitate removal of residual dichloromethane by 
evaporation in vacuo (jacket temperature was raised to 50 **C) which continued 
until a clear solution had been achieved. The clear solution was stirred at 
approximately 55 for approximately 45 minutes and then cooled (cooling rate 
50 **C/h). When the temperature of the solution reached 40 "^C, water (65 kg) was 
added under vigorous stirring. When the temperature reached 35 ""C, 
5-carbomethoxy-6-methyl-2-(((3,4-dimethoxy'2-pyridinyl)methyl)sulfmyl)-lii- 
benzimidazole-l-ylmethyl ethyl carbonate (4.5 g) was added to induce 
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crystallisation. Crystallisation started IS minutes later at which time stirring was 
reduced from vigorous to gentle. The resulting slurry of crystals was filtered after 
1 1 hours of gentle stirring at 20 The filter-cake was washed with a 
waterethanol mixture (1:3; 2*20 L) and dried to give 16.3 kg off-white crystals 
(water content 33%; ethanol content 11%; purity by HPLC 97.7%; isomer ratio 
97:3). 

Ewmpte 4, Qng'PPt reagtign; synMs of ispmgr mixturg gimchmgnt gf — 

Potassium carbonate (156 mg, 1.1 mmol) and 18*crown-6 (60 mg, 0.23 mmol) 
was added to DMSO (7 mL) under stirring. Then, 5-carbomethoxy-6-methyl-2- 
(((3,4-dimethoxy-2-pyridinyl)methyl)sulfinyI)-lil-ben2imidazole 
(400 mg, 0,8 mmol; water content 3.7%; purity 96.7%). When a solution had 
been achieved after approximately 50 minutes, chloromethyl ethyl carbonate (171 
mg, 1.23 mmol) was added. Stirring was continued for 18 hours to afford a clear, 
dark-yellow, liquid phase and some white particles. Analysis of a sample by HPLC 
indicated a 94% yield of a 61:39-mixture of 5-carbomethoxy-6-methyl-2-(((3,4- 
dimethoxy-2-pyridinyl)methyl)sulfmyl)- IH-benzimidazole- 1 -ylmethyl ethyl 
carbonate and 6-carbomethoxy-5-methyl-2-(((3,4-dimeihoxy-2- 
pyridinyl)methyl)sulfinyl)-lii-benzimidazole-l -ylmethyl ethyl carbonate. Then, 
t-butylmercaptane (50 /xL, 0.46 mmol) was added and allowed to react for 40 
minutes before a sample was withdrawn and analysed by HPLC, which indicated 
that a 74:26 isomer ratio had been achieved. Additional t-butylmercaptane (50 /xL, 
0.46 mmol) was added and allowed to react for 30 minutes before another sample 
was withdrawn and analysed by HPLC, which indicated that the isomer ratio had 
changed to 99:1. The reaction mixture was then diluted with dichloromethane 
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(3 mL) and extracted with water (3'*'2 mL) to remove DMSO, hydrophilic products 
and inorganic materials. The organic phase was evaporated in laaia to give a 
syrup. Crystallisation from hot ethanol (99.5%; 5 mL) gave yeUov/ish micro- 
crystals. Yield: 117 mg (purity 84%; isomer ratio 99:1). 

Example 5, Preparation of M-5-carbomethoxv-6-methvl-2-f(f3.4-dimethoxv>2- 
pyridinynmet hyn-sulfinvlVlH-benzimidazole-l-vlmethvl ethyl carbonate 

A mixture of two regio isomers (0.8S g, 1.73 mmol), namely a mixture of (-)-5- 
cartx)methoxy-6-methyl-2-(((3,4-dimethoxy-2-pyridinyl)methyl)sulfinyl)-lH- 
benzimidazole-l-ylmethyl ethyl carbonate (^%) and(-)-6-carbomethoxy-S** 
m^yl-2-(((3 ,4-dimethoxy-2-py ridinyl)methyl)sulfinyl)- Ifl-benzimidazole- 1- 
ylmethyl ethyl carbonate was mixed with potassium hydrogen carbonate (83 mg, 
0.83 mmol) and acetonitrile. A dropwise addition of 2-mercaptoethanol (0.12 ml, 
1.7 mmol) was followed by stirring at room temperature for one hour. The 
mixture was evaporated and the residue partitioned between methylene chloride 
and water. The organic layer was dried over Na2S04 and then evaporated. The oily 
residue was purified by flash chromatography on silica gel with a mixture of 
methanol (2<4%) and ammonia saturated methylene chloride as eluent. The product 
was triturated with ethanol, to give the title compound (0. IS g, 44%) in the form 
of a white solid, mp. 144-147''C, (alD=-120.8* (c=1.0%. chloroform). 

Example 6. Preparation of f-^V5-ca^bomethoxv-6-methv^2-ff(3.4-dimethoxv-2- 
pvridinvnmethyn-sulfinvlVlH■benzim ida2ole-^vlmethvl ethvl carbonate 

A mixture of two regio isomers (0.62 g, 1.26 mmol), namely a mixture of (+)-5- 
carbomethoxy-6-methyl-2-(((3,4-dimethoxy-2-pyridinyl)methyl)-sulfinyll-lH- 
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benzimidazole-l-ylmethyl ethyl carbonate («65%) and (+)-6-caibomelhoxy-5- 
methyl-2-(((3,4-difnethoxy*2-pyridinyl)methyI)sulfinyI)- 1 H-benzimidazole- 1 - 
ylmethyl ethyl carbonate was mixed with potassium hydrogen carbonate (4S mg, 
OAS mmol) and acetonitrile. A dropwise addition of 2-mercaptoethanoI (0.07 ml, 
1.0 mmol) was followed by stirring at room temperature for one hour. The 
mixture was evaporated and the residue partitioned between methylene chloride 
and water. The organic layer was dried over Na2S04 and then evqwrated. The oily 
residue was purified by flash chromatography on silica gel with acetonitrile as 
eluent. The pnxluct was triturated with ethanoU to give the title compound (0.23 g, 
44%) in the form of a white solid, mp. 145-147^C, Ia]D= + 122.7^ (c=1.096, 
chloroform). 

Preparatipn of mtermriiates 

Example 7, Preparation of ( -f V5>carbomethoxv-6-methvl-2-fff3,4^imethoxv-2- 

pyridinyDrngthyDswlfinyU-lH-Mzimidawte 

The crude product of the diastereomers of a mixture of two regioisomeric mandelic 
esters, namely 5-carbomethoxy-6-methyI-2-(((3,4-dimeihoxy-2-pyridinyl)methyl)- 
(R/S)-sulfinyl)-l-((R)-mandeloyloxymethyl)-lH-ben2imida2ole and 6- 
caibomethoxy-5-methyl-2-(((3.4-dimethoxy-2-pyridinyl)methyl)-(R/S)-sulfmyl)-l- 
((R)-mandeloyloxymethyl)-lH-ben2imida2ole (1,8 g, 3.3 mmol) was divided into 
three parts. Each part was chromatographed on a reversed phase column (HPLC, 
Kromasil C8) in order to separate the diastereomers. The stereoisomers were easily 
separated by elution with a mixture of aqueous 0. 1 M ammonium acetate and 
acetonitrile (70/30), but each separated diastereomer consisted of a mixture of the 
two regioisomers. These intermediates were used directly in their solutions during 
the hydrolyses; To the acetonitrile/aqueous solutions of the more lipophilic 
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diastereomer were added 1 M aqueous solutions of NaOH until the pH was around 
12-13. After S minutes the solutions were neutralised with 3.0 M aqueous solutions 
of NH4CL The solutions from each preparation were combined and extracted with 
methylene chloride whereupon the organic phases were dried over Na2S04. 
Removal of the solvents and flash chromatography of the residue (silica gel, 
methanol-methylene chloride gradient 1-8%) yielded 250 mg of a yellow oil. The 
product was crystallised by adding acetonitrile (3 ml) and after filtration there was 
obtained 210 mg (32%) of the title compound as white crystals m.p. 171-173^ C. 
[a]20 D= +153.r (c=0.5%, chloroform). 

Example 8. Pmpanition of f-V S-carbomethoxv-6-methvl-2-af3.4-dimethOXV-2- 
pvridinynme thynsulfinvlVlH-benzimidazole 

To the acetdhitiile/aqueous solutions of the less lipophilic diastereomer of 5- 
caibomethoxy-6-methyl-2-(((3,4-dimcthoxy-2-pyridinyl)methyl)-(R/S)-sulfm^^ 
((R)-mandeloyloxymethyl)-lH-bcnzimidazole and 6-carbomethoxy-5-methyl-2- 
(((3,4Kiimethoxy-2-pyridinyl)methyI)-(R/S)-sulfinyl)-l-((R)-mandeloyloxymeA 
lii-benzimidazole (obtained from the very same reversed phase chromatographic 
preparations described in Example 7) were added 1 .0 M NaOH until the pH was 
around 12-13. After 5 minutes the solutions were neutralised with 3.0 M aqueous 
solutions of NH4CI. The solutions from each preparation were combined and 
extracted with methylene chloride whereupon the organic phases were dried over 
Na2S04. Removal of the solvents and flash chromatography of the residue (silica 
gel, methanol-methylene chloride gradient 1-8%) yielded 270 mg of a yellow oil. 
The product was crystallised by adding aceloniirile (3 ml) and after filtration there 
was obtained 210 mg (32%) of the title compound as white crystals m.p. 173-174** 
C. [a]20£)= -150.0^ (c=0.5%, chloroform). 
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Example 9, Pfeoaration of S-carbomethoxv>6>methvi>2-fr(3.4-dtmethQxy>2> 
PvridinvnmethvlVrR/SVsulfin vl V 1 -fRVma ndelovlox vmethvn- 1 -H- benzimidazole 
and 6<aTbomethoxv-5-methvl>2-fff3.4^imethoxv-2>pvridi nvnmethy^ 
sulfmvlVl^ffRVmandelovlQxvmethvlVIH- benzimidazole 

A solution of 0J3 g (8.2 mmol) sodium hydroxide in 1.6 ml water was added to a 
mixture of 1.4 g (4. 1 mmol) tetrabutylammonium hydrogen sulphate and 0.62 g 
(4.1 mmol) of (R)-(-)-mandelic acid. Chloroform (50 ml) and a mixture of 
5-carbomethoxy-6-methyl-2-(((3,4-dimethoxy-2-pyridinyl)methyl)sulfm 
(chloromethyO-lH-bemimidazole and 6-€aitx)methoxy-5-methyl-2-(((3,4- 
dimcthoxy-2-pyridinyl)methyl)sulfmyl)- 1 -(chloromethyl)- lH-benzimldazole (as 
racemates) were added and the mixture was refluxed for 3 hours. The reaction 
mixture was chilled and then partitioned between ethyl acetate and water. The 
layers were separated and the organic phase was washed with water and dried over 
Na2S04. Removal of solvents yielded a diastereomeric mixture of the two 
regioisomeric mandelic esters. The crude product was used directly in the 
chromatographic step where the diastereomers were separated (Examples 7 and 8). 
Yield: 2.4 g. 62%. 
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Example 10. Synthesis of a mixture of S-carbomethoxv-6-methyl-2-frf3,4- 

dimctho;^y-2'pyridwnmtthyOstf<nnyn'iH-t^ngimi4wig-^ 

carbonate and 6^carbomethoxv-5-methyl>2>fff3,4-dimethoxy>2> 
pvridinvnmethvnsulfinvlVlH>benzimidazole-l-vlmethvl ethvl carbonate 

To a suspmsion of 0.4S g (1.1 mmol) of S-carbomethoxy*6-methyI-2-(((3,4- 
dimethoxy-2-pyridinyl)methyl)suirmyl)-lii-benzimidazole and 0.25 g (1.8 mmol) 
of potassium carbonate anhydrous in 45 ml of dry acetonitrile, 0.21 g (l.S mmol) 
of chloromethyl ethyl carbonate dissolved in 5 ml of acetonitrile was added. The 
reaction mixture was stirred at room temperature over night. The solvent was then 
removed in vacuo and the residue was diluted with methylene chloride and water. 
The organic solvent was dried over anhydrous sodium sulphate. Removal of the 
solvent in vacuo gave the crude product, which was chromatographed with silica 
gel and eluted with ethyl acetate to provide 0.94 g yellow oil which slowly 
crystallised. Recrystallisation with ethanol yielded 0.2S g (44 %) of the isomeric 
mixture of the title. 

Example 11. Preparation of f-)-5-carbomethoxv-6-methyl-2-(ff3-4-dimethoxv-2- 
pvridinvnmethvllsulfinvn-lH-benzimidazole-l-ylmethyl ethyl carbonate and f-V6- 
gartypmcthpxy'g-mgthyl'?-ff(3,4-dimgthp?^y-?-pyri^inyn 
|?gnziTpi<la2Qlp-|-y1pigthyl gthyl c^rt>onat^ 

(-)-5-Carbomethoxy-6-methyl-2-(((3,4-dimelhoxy-2-pyridinyl)methyl)sulfinyl)-lH- 
benzimidazole (1.0 g, 2.6 mmol) was mixed with potassium carbonate (0.39 g, 2.8 
mmol) and acetonitrile (40 ml). Chloromethyl eihyl carbonate (0.36 g, 2.6 mmol) 
was added and the mixture was stirred over night. After evaporation the residue 
was partitioned between water (SO ml) and methylene chloride (SO ml). The 
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aqueous phase was extracted with methylene chloride (SO ml) and the combined 
organics were dried (Na2S04) and evaporated. The oily residue was triturated with 
ethanol, to give the title compounds as a regie isomeric mixture (0.9S g, 75%) in 
the form of a white sotid, [0]©= -121.5** (c=0.5%. chloroform). 

Example 12, Pret)aration of f+V5-carbomethoxv-6-methvN2-f(f3.4- 
dimethoxpvridinvDmethvnsulfinvlVlH-benzimidazole-I^vlmethvl ethvl cariionate 

antf f t >-6-cart?omcftwy-^mgthyh2-f(f3,4-<lim^^^ 
pyTidmyl)mgthyl)5ylfinyn-liH-t>CTyimid?ggte-l'^ txhyl cariionate 

(+)-5<!arbomethoxy-^methyl-2K((3,4-dimethoxy-2-pyridinyl)methyl)sulf^^ 
lil-benzimidazole (0.67 g, 1.72 mmol) was mixed with potassium carbonate (0.26 
g, 1.89 mmol) and acetonitrile (25 ml). Chloromethyl ethyl carbonate (0.26 g, 
1.89 mmol) was added and the mixture was stirred over night. After evaporation 
the residue was partitioned between water (25 ml) and methylene chloride (50 ml). 
The aqueous phase was extracted with methylene chloride (SO ml) and the 
combined organics were dried (Na2S04) and evaporated. The oily residue was 
purified by flash chromatography on silica gel, with acetonitrile/methylene 
chloride as eluent, to give the title compounds as a regio isomeric mixture (0.62 g, 
73%) in the fwm of a syrup, [a]D= +108** (c=0.5%, chloroform). 

The best way of carrying out the invention at present is according to Example 3. 
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1. A process for the preparation of S*carbomethoxy-6-methyl-2*(((3,4-diinethoxy- 
2-pyridinyl)methyl)sulfinyl)-lH:benzimidazole-l-ylmeihyl ethyl carbonate and the 
single enantiomers thereof characterized in that an isomeric mixture of 
two compounds of the formula I or of the formula la or lb 



OCHi 




a, la, lb) 



la (+)-enantiomers 
lb (-)-enantiomers 
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is reacted with a nucleophile in a solvent whereby the S-isomer is isolated from the 
reaction mixture. 

2« A process according to claim 1, characterized in that the nucleophile 
having the formula n 

RSH n 
wherein R is a straight or branched, substituted or unsubstituted alkyl CpCii or a 
substituted or unsubstituted aryl. 

3. A process according to claim 2, characterized in that R is a straight or 
branched lower allcyl C1-C5 unsubstitued or substituted with a hydroxy, carboxy, 
amino and/or amido group; or a phenyl group* 

4. A process according to claim 2. characterized in that the nucleophile is 
thiophenol sodium salt, propanethiol sodium salt, ethanethiol sodium salt, 
butylmercaptane, t-butylmercaptane, 2-mercaptoethanol, i pentanemercaptane, 
thiocresol, ^-acetylcysteine or (3,4-dimethoxy-2-pyridinyl)methylthiol. 

5. A process according to claim 4, characterized in that the nucleophile 
is 1-butylmercaptane or 2-mercaptoethanoL 

6. A process according to claim 1, characterized in that the solvent is a 
dipolar aprotic solvent. 

7. A process according to claim 6, characterized in that the solvent is 
dimethyl sulphoxide. 
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8. A process according to claim 1, characterized in that the reaction is 
performed in the presence of a base. 

9. A process according to claim 8, character izedin that the base is a 
bicarbonate. 

10. 5-Carbomethoxy-6-methyl-2-(((3 ,4-dimethoxy-2-pyridinyl)methyl)sulfmyl)- 
IH-benzimidazole-l-yimethyl ethyi carbonate prepared by a process according to 
claim L 
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